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(54) WASTE GAS PURIFYING DEVICE AND PRODUCTION OF THE SAME 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a waste gas purifying device 
simplified in a process for forming a catalyst-carrying layer and large in 
the sticking quantity and the producing method. 
SOLUTION: In the waste gas purifying device having the carrying 
layer and a catalyst carried on the carrying layer on the surface of a 
honeycomb base body partitioned by a straight wall and having >400 
piece§ r fl^celLaeaces per 1 in2, the honeycomb is dipped into an 
af^ali ne solution /iaving >pH 13 before the formation of the inorganic 
material-carrying layer to have 0.25-0.5 g carrying layer per cell space 
per 1 liter honeycomb in one dipping. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 




[Claim(s)] 

[Claim 1] It is the exhaust gas purge which it is the exhaust gas purge which has the catalyst supported by the support 
layer and this support layer on the honeycomb base front face which has 1 inch 400 or more cell spaces per square 
divided with the straight wall, and the aforementioned support layer is per layer to a honeycomb with a volume of 11. 
and is characterized by having 0.25-0.5g per aforementioned cell space. 

[Claim 2] The manufacturing method of the exhaust gas purge which is the manufacture method of the exhaust gas 
purge which forms the catalyst supported by the support layer which becomes the honeycomb base front face which has 
the cell space divided with the straight wall from an inorganic substance, and this support layer, and is characterized by 
to form the aforementioned support layer by adhering and subsequently calcinating the slurry of the aforementioned 
inorganic substance after adhering an alkaline-water solution to the aforementioned honeycomb base front face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust gas purge for purifying the 
nitrogen oxide in the exhaust gas discharged from internal combustion engines, such as an automobile engine, and its 
manufacturing method. 
[0002] 

[Description of the Prior Art] In the flow of saving resources and environmental protection, there is a social demand 
which moves the gasoline engine for automobiles at a RIN barn in recent years. Development of the catalyst (RIN NO> 
catalyst) which purifies effectively the nitrogen oxide (NOx) in the exhaust gas containing the oxygen discharged from 
a lean burn engine in connection with this is furthered. 

[0003] The catalyst which supported an alkali-metal oxide and platinum to the support which consists of a porosity 
object is shown in JP,6-3 1 139, A, concerning the exhaust gas purification catalyst for lean burn engines. 
[0004] Moreover, the catalyst which supported at least one sort of platinum, palladium, and a rhodium and at least one 
sort chosen from alkali metal, alkaline earth metal, and the rare earth metal is shown in the support which consists of a 
porosity object at JP,8-24643,A. JP,8-24643,A shows the catalyst containing at least one sort, the cerium, and barium 
of platinum, palladium, and a rhodium, and the catalyst which supported La, Zr, Li, K, Mg, etc. further to this as an 
example of catalyst material. 

[0005] The exhaust air gas cleanup equipment which used the catalyst is attached in the automobile. The layer which 
supports a catalyst component is prepared on the base formed in the shape of a honeycomb in order that equipment 
might increase the reaction area of a catalyst and exhaust gas. As for the support layer, inorganic substances, such as a 
boehmite, an ajumina^and a zeolite, a re used. After the support stratification method adjusts an inorganic substance in 
the shape of a sJunylm^ries L it applies it and ] and calcinates it to a honeycomb, it has the method of making the 
method, inorganic substance, and catalyst component into which the catalyst component made into the shape of a slurry 
is infiltrated the shape of a slurry, and drying [ is applied and ] and calcinating to a honeycomb 
[0006] 

[Problem(s) to be Solved by the Invention] The technique which formation of a support layer makes water etc. 
distribute the inorganic substance which constitutes a support layer, makes it the shape of a slurry, and is applied to a 
honeycomb is used. There is a configuration of the honeycomb which forms a support layer as this reason. And it is 
inefficient-like [ the technique processed for each grid of every from the field of productivity ], and simultaneous 
processing is called for. Therefore, although the support stratification of the honeycomb using the slurry is performed, 
slurry viscosity must be made high for thick-film-izing a support layer. However, if slurry viscosity is made high, the' 
grid of a honeycomb will carry out blinding. Since blinding is connected with the fall of reaction area, and purification 
performance degradation when using for a purge, you have to avoid it. The support stratification process to the 
conventional honeycomb is shown in drawing 3 . You have to repeat a slurry application and dryness until it reaches 
the predetermined amount of coats after dryness using the slurry of the hypoviscosity which does not start blinding, in 
order to avoid the blinding of a honeycomb and to thick-film-ize a support layer. This serves as a cause of the number 
increase of processes in honeycomb production for catalysts, and making the specified quantity adhere for a short time 
at the time of the support stratification was searched for. 

[0007] The purpose of this invention is to offer an exhaust gas purge with much coating weight of a support layer, and 

its manufacturing method. 

[0008] 

[Means for Solving the Problem] It is in the exhaust gas purge which this invention is an exhaust gas purge which has 
http.7/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/21/0: 



* 1 I 

the catalyst supported by the support layer and this support layer on the honeycomb base front face which has 1 inch 
400 or more cell spaces per square divided with the straight wall, and the aforementioned support layer is per layer to a 
honeycomb with a volume of 11., and is characterized by having 0.25-0.5g per aforementioned cell space. 
[0009] this invention is the manufacture method of the exhaust gas purge which forms the catalyst supported by the 
support layer which becomes the honeycomb base front face which was divided with the straight wall, and which has 1 
inch 400 or more cell spaces per square preferably from an inorganic substance, and this support layer. After adhering 
an alkaline-water solution to the aforementioned honeycomb base front face, it is in the manufacturing method of the 
exhaust gas purge characterized by forming the aforementioned support layer by adhering and subsequently calcinating 
the slurry of the aforementioned inorganic substance. 

[0010] As for a support layer, inorganic substances, such as a boehmite, an alumina, and a zeolite, are used. The 
****** type view of the honeycomb cross section divided by drawing 2 with the straight wall is shown. As for a 
honeycomb base, and 22-24, 21 is [ a three-layer support layer and 25 ] cell spaces. Many honeycomb bases gather and 
21 constitutes the honeycomb of exhaust air gas cleanup equipment. A honeycomb base is produced with a cordierite, 
an Fe-Cr-aluminum alloy, etc. The cross-section configuration changes with production methods, and has the shape of 
a polygon, such as a triangle and a square. The 1-3 stratification of the support layer is carried out to the inside if 
needed. After the support stratification method adjusts an inorganic substance in the shape of a slurry and dries [ it 
applies it and ] and calcinates it to a honeycomb, it is performed by the method of making the method, inorganic 
substance, and catalyst component into which the catalyst component made into the shape of a slurry is infiltrated the 
shape of a slurry, and applying, drying and calcinating to a honeycomb. The exhaust gas which passes through the 
inside of the cell straight formed as shown in drawing 2 is purified by operation of the catalyst which the support layer 
was infiltrated or is included in it. 

[001 1] In order to make the support layer of the specified quantity adhere in a slurry application, it is necessary to 
satisfy the matter with which slurry viscosity is low carried out and carrying out blinding prevention and making slurry 
viscosity high and making adhesion increase disagree. Then, it considered making it hyperviscosity-ize only near the 
honeycomb base, keeping the viscosity of the slurry itself low. If a layer will be formed near the honeycomb base in 
connection with the support layer component which hyperviscosity-izes and is contained in a slurry if a slurry applies 
the hyperviscosity-ized matter to a honeycomb base front face and is immersed in the slurry of hypoviscosity in a 
honeycomb next on it, and a honeycomb is pulled up from a slurry, the slurry of hypoviscosity itself is discharged and 
it can increase coating weight, without starting blinding. 

[0012] By being immersed in support **** which adjusted composition so that the honeycomb of this invention might 
be hyperviscosity-ized with alkali after an alkali treatment, lOOg or more per honeycomb volume of 11. of mineral- 
matter layers which support a catalyst can be formed simple. The process of the support stratification is simplified 
compared with the former. Moreover, lye concentration is adjusted and the amount of coats of a mineral matter can be 
controlled. In formation of the inorganic layer for catalyst support, it is desirable to use the liquid of the composition 
which contains an inorganic substance, a hydroxide, or nitrates, such as an alumina, a boehmite, and a zeolite, at least. 
[0013] As for a hydroxide, it is desirable to use either [ at least ] an ajuminum hydroxi de or a magnesiu m hydroxide , 
and the magnesium nitrate of a nitrate is desirable. It is more effective if ethyl' aTcoEoTlS included in the liquid. Before 
the formation process of the inorganic layer for catalyst support, it has the process which dips a honeycomb in pH 13 o: 
more alkali -treatment liquid preferably. In this invention, it is a gasoline automobile, the diameter of 80mm and length 
of a honeycomb of 80mm are [ in 2000 cc ] desirable at a length of 160mm, and 660 cc in the ellipse of 80x1 60mm, 
and what has 400 or more cell spaces per 1 square inch per 1. is desirable. 

[0014] The catalyst of this invention supports noble metals, or this and an alkali-metal oxide on the front face of the 
support of the porosity which consists of an inorganic oxide. 

[0015] It is desirable to contain at least one sort chosen from a rhodium (Rh), platinum (Pt), and palladium (Pd) as 
noble metals, and it is desirable to contain at least one sort chosen [ especially ] from platinum (Pt) and palladium (Pd) 
and a rhodium. 

[0016] The bird clapper of alkali metal is more desirable than at least one chosen from a sodium oxide (Na20), a 
lithium oxide (Li20), a potassium oxide (K20), and oxidization BUIUMU (Rb20). 

[0017] metallic element conversion of as opposed to 100 % of the weight of support in the amount of support of alkali 
metal and noble metals - it is - respectively -- 0.5-15 % of the weight of a rhodium is [ platinum / palladium ] 
desirable [ alkali metal / 2.5 - 27 % of the weight, and noble metals ] 0.5 to 3% of the weight 0.05 to 0.3% of the 
weight 

[0018] As for support, being used again, where a honeycomb base is coated is desirable. 

[0019] In the catalyst of this invention, what supported the alkali-metal oxide to porous support, and supported the 
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platinum metal further has a high rate of NOx purification especially. 

[0020] The catalyst of this invention is arranged in the exhaust gas passage of an internal combustion engine engine, : 
and returns and purifies NOx contained in the exhaust gas in which the air-fuel ratio burned in REST by the reaction witl 
a carbon monoxide or a hydrocarbon. 

[0021] It is presumed to be a thing based on NOx to which the high affinity to NOx was created, NOx stuck to these 
front faces, and it stuck because noble metals live together further being returned to have the high decontamination- 
capacity force to NOx in the exhaust gas in which the catalyst of this invention burned in RIN when alkali metal lives 
together. 

[0022] The NOx purification performance to RIN exhaust gas will fall gradually, if it is continuing exposing a catalyst 
to RIN exhaust gas continuously for a long time. Oxygen is contained in REST exhaust gas and this is because the 
carbon monoxide or hydrocarbon which is the reducing agent of NOx oxidizes. Therefore, if it is thought that the 
decontamination capacity of RIN NOx has fallen, it will be desirable to change to theoretical air fuel ratio (SUTOIKI) 
or overfuel (rich), to make it burn several minutes from several seconds in the state, and to return to RIN again. 
[0023] For this reason, if the rate of nitrogen oxide purification of the catalyst of this invention to RIN exhaust gas is 
measured and measured value falls rather than the set point, the air-fuel ratio of the aforementioned internal combustioi 
engine engine will be temporarily changed to theoretical air fuel ratio (SUTOIKI) or overfuel (rich), and it will be 
desirable to make it return to RIN again after that. 

[0024] Moreover, if the NOx concentration in the exhaust gas purified by the catalyst of this invention is measured as 
other methods and measured value falls rather than the set point, it will be desirable to change to theoretical air fuel 
ratio or rich combustion, and to carry out fixed time operation. 

[0025] Not only the decontamination-capacity force of NOx but the decontamination-capacity force of a hydrocarbon 
of the catalyst of this invention is high. However, in order to acquire the still higher hydrocarbon decontamination- 
capacity force, it is desirable to arrange the catalyst and hydrocarbon combustion catalyst of this invention to exhaust 
gas passage. It is desirable to arrange a hydrocarbon combustion catalyst in the latter part of the exhaust gas 
purification catalyst which becomes this invention in exhaust gas passage as the method of combination. As a 
hydrocarbon combustion catalyst, the catalyst which contains Pd as a three way component catalyst or a noble-metals 
component can be used. 

[0026] The sulfur oxide of the minute amount contained in the combustion gas from an automobile internal combustior 
engine carries out poisoning of a catalytic activity component, especially the alkali metal. By this invention, the 
adsorption of a sulfur oxide to alkali metal was suppressed by containing Ti which has sulfur oxide-proof poisoning 
nature. Moreover, in reducing atmosphere, it is presumed that reduction and desorption of an adsorption sulfur oxide 
take place via the noble metals contiguous to alkali metal. Therefore, even if a performance falls temporarily by the 
sulfur oxide, removal of a sulfur oxide and the reactivation of a catalyst of the catalyst of this invention become 
possible using the combustion gas below reducing atmosphere, i.e., theoretical air fuel ratio, by heating a catalyst at 
400 degrees C - 800 degrees C. When catalytic activity falls, it is suitable to attain reactivation of a catalyst in this 
reactivation. 

[0027] The catalyst of this invention demonstrates an effect also to processing of the exhaust gas discharged from the 
diesel power plant of a Diesel motorcar. The diesel power plant is operated with the high air-fuel ratio of hyperoxia, 
and since the activity which was excellent under oxygen content is shown, even if the catalyst of this invention is 
exhaust gas discharged from a diesel power plant, it can purify nitrogen oxide efficiently. 

[0028] The catalyst of this invention has the activity which was excellent in the temperature region (200 degrees C or 
more and 600 degrees C or less), and has high activity in a 250 degrees C - 500 degrees C temperature region 
especially. Therefore, as for the so-called reactant gas temperature, it is [ whenever / ** / to which a catalyst and a gas 
stream are contacted ] / desirable to set it as the aforementioned temperature requirement 
[0029] 

[Embodiments of the Invention] (Example of an experiment) Viscosity change of the liquid by pH was specifically 
used. The relation between solution viscosity and pH is shown in drawing 4 . 

[0030] Solid-content concentration is solid-content weight/(sol id-content weight + liquid weight). With the liquid 
which made water distribute an alumina, if viscosity is so high that solid-content concentration is high and it becomes 
alkali, it will hyperviscosity-ize. This inclination becomes more remarkable by addition of a hydroxide, and the 
alcoholic addition to a dispersion medium. Drawing 5 is the relation between the liquid viscosity when using the 
dispersion medium which carried out 0.14M (following M=mol/dm3) addition of the hydroxide, and set the rate of 
water and ethyl alcohol to 1 : 1, and pH. pH 8 of the liquid illustrated to drawing 4 and drawing 5 and pH 12 viscosity 
are shown in Table 1. The viscosity difference of a neutral region and an alkali region can be enlarged by addition of 
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alcohol and a hydroxide. 
[0031]' 

[Table 1] 
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[0032] The relation of the amount of alunmuinoJajcdroxides, viscosity, and pH is shown in drawing 6 . The sodium 
hyajxixidewas added and pH was changed. pH of sodium-hydroxide concentration 0.2M was 8.2-10.5. Amount of 
aTuminunTfiydroxides 0.01M The effect of hyperviscosity-izing with alkali is accepted by addition. Even if it changed 
into the aluminum hydroxide, it added the magnesium hydroxide and it added both aluminum hydroxide and 
magnesium hydroxide, there was same effect: Furthermore, when a magnesium nitrate is added, there is same effect. 
[0033] Formation of the support layer to the honeycomb using the phenomenon hyperviscosity-ized in an alkali field is 
performed at the process of drawing 1 . After dipping a honeycomb in a lye, the residual liquid in a honeycomb grid is 
blown away. It dips in support stratification liquid and the residual liquid in a honeycomb grid is blown away. Then, it 
dries and calcinates. If a honeycomb is dipped in support ****, the alkaline liquid adhering to the honeycomb front ' 
face will hyperviscosity-ize support ****, and will become easy to adhere to a honeycomb front face. The property of 
support stratification liquid has the low viscosity of a neutral region, and what has the high viscosity of an alkali region 
is desirable. Therefore, among Table 1, although the viscosity of a neutral region (pH 8) is low and a dispersion 
medium cannot start honeycomb blinding easily with the liquid of only water, the viscosity in an alkali region (pH 12) 
is also low, and the coating weight of an alumina is not obtained enough, water and the liquid which added the 
hydroxide to the dispersion medium of ethanol - 35% of solid-content concentration - the viscosity of a neutral regior 
(pH 8) - the viscosity in 35cps and an alkali region (pH 12) - 400cps becoming - honeycomb blinding -- starting - 
hard ~ and the coating weight of an alumina - real dosage profit **** 40% of solid-content concentration - the 
viscosity in an alkali region - 2000cps it is - a sake - an alumina - further « adhering - being easy . 
[0034] pH when changing the liquid concentration of an alkali treatment into 0.1 -10M is shown in Table 2. The 
measuring range of a pH meter was exceeded more than by sodium -hydroxide concentration 5M. The coating weight 
when changing the liquid concentration of an alkali treatment by using the liquid 5 and 6 of Table 1 as support 
stratification liquid is shown in drawing 7 . The adhesion effect of an alumina is checked or more by pH 13. Drawing 8 
is the concentration and alumina coating weight of alkali-treatment liquid. By the liquid number 6, if the liquid of \ 
sodium-hydroxide concentration 1M performs an alkali treatment, about lOOg [ per 11. of honeycombs ] coating weigfit 
will be obtained. Thus, the concentration of alkali -treatment liquid is adjusted and the coating weight of a support layel 
can be controlled. In addition, on the conditions shown in drawing 7 and drawing 8 , blinding was not produced in a / 
honeycomb. / 
[0035] 
[Table 2] 
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[0036] (Example 1) The **** paddle machine ground the commercial boehmite after 2-hour baking at 600 degrees C 
for 30 minutes, wet kneading of boehmite 13 1 1.5 g powder [ which classified with the sieve so that particle size might 
be set to 150 micrometers or less ], 1000ml [ of pure water ], and ethyl alcohol 1000ml, and the 21.8 g aluminum 
hydroxide was carried out for 2 hours, and the inorganic substance slurry was produced. Solid-content concentration 
was 40%. Volume 1.7 After dipping the cordierite honeycomb of a liter in the solution of sodium -hydroxide 
concentration 5M, the air blow was carried out and the residual liquid in a grid was removed. This honeycomb was 
dipped only once in the inorganic substance slurry, after forming a support layer, it discharged, the air blow of the 
slurry was carried out, the residual liquid in a grid was removed, it calcinated at dryness and 600 degrees C, and the 
honeycomb with a support layer was produced. The amount of support layer coats at this time was 120g per 11. of 
honeycombs, this - 0.3g per cell space it is . 

[0037] lOOg or more per 11. of honeycombs was able to be made to adhere to an inorganic substance slurry only by 
being immersed once by dipping a honeycomb in a lye. 

[0038] The honeycomb in this example has 1 inch 400 cell spaces per square, the thickness of a straight wall is 0.2mm 
and space is the square of 1 .1mm around. Length is 160mm. 

[0039] (Example 2) Volume 1.7 After dipping the cordierite honeycomb of a liter in the solution of sodium-hydroxide 
concentration 10M, it was immersed once in the inorganic substance slurry like the example 1, and the support layer 
was formed. The amount of support layer coats was 160g per 11. of honeycombs. Also in this example, it has 400 cell 
spaces per 1 inch square, and is 0.4g per 1 cell space. 

[0040] The amount of coats has been adjusted by changing the concentration of alkali-treatment liquid. 
[0041] (Example 3) After coating the honeycomb made from a cordierite (400 cells / inc2) with the slurry which 
consists of a hydroxide of alumina powder, a magnesium nitrate, and aluminum after dipping a honeycomb in a lye lik< 
an example 1, dryness baking was carried out and the alumina coat honeycomb which coated about 160g [ per capacity, 
of 11. of the appearance of a honeycomb ] alumina was obtained. Next, the nitric-acid Na solution was sunk in, it was 
dried at 200 degrees C and baking was dried to this alumina coat honeycomb at 700 degrees C for 1 hour. Furthermore, 
the mixed solution of a dinitrodiammine Pt nitric-acid solution and a nitric-acid Rh solution was sunk in, the dryness 
back was carried out at 200 degrees C, and baking was carried out at 450 degrees C for 1 hour. After having sunk in thi 
nitric-acid Mg solution finally, carrying out the dryness back at 200 degrees C and carrying out baking at 450 degrees 
C for 1 hour, 5h was calcinated at 700 degrees C. By the above, to 100 % of the weight of aluminas, 1.2 % of the 
weight of Na was supported, and 1 .6 % of the weight of platinum and 0. 15 % of the weight of Rh(s) were supported 
with after that. 

[0042] Drawing 9 is the conceptual diagram of the automobile gasoline engine of the fuel -injection method which used 
the catalyst of this example. 

[0043] The air mixed with the gasoline within the inlet pipe 8 burns by electric ignition within a cylinder. The exhaust 
gas produced by combustion is discharged out of a system system through an exhaust pipe 19 and the exhaust gas 
purification catalyst 20 of this invention. The combustion state in a cylinder is controlled by the states where theoretica 
air fuel ratio (SUTODCI), an overfuel state (rich), and an overair state (RENT) are arbitrary, by carrying out control of a 
fuel injection valve 13 and an ignition in a control unit 15. 

[0044] Here, since injurious ingredients, such as HC, CO, and NOx, are contained in the exhaust gas discharged from 
an engine 7, after turning harmless, you have to discharge these injurious ingredients out of a system. 
[0045] For this reason, in the exhaust pipe 19, the exhaust gas purification catalyst 20 which purifies exhaust gas using 
a catalysis is established. In this invention, in addition to conventional SUTODCI and purification of the combustion ga 
which can be set richly, purification of REST exhaust gas is newly attained, and the combustion state of the combustion 
system by drawing 9 can be set up arbitrarily. Moreover, by improvement in thermal resistance and SOx-proof 
poisoning nature, it can be stabilized and the combustion system by drawing 9 can be operated, in addition, the sign in 
drawing 9 - respectively - 1 - air KUEINA and 2 ~ an inlet port and 5 a throttle valve and 9 - a fuel filter and 16 
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show a distributor and 18 shows [ a fuel tank and 10 / a fuel pump and 1 1 / a fuel damper and 12 ] a throttle sensor 
[0046] The above-mentioned catalyst has been arranged to the flueway of lean-burn engine (1 .6 liters) loading vehicles 
it ran in city area run mode, and the rate of purification of CO, HC, and NOx was measured. The rates of purification ir 
early stages of the catalyst of this example were CO 100%, HC96%, and NOx92% 
[0047] 

[Effect of the Invention] According to this invention, the process of the support stratification is simplified, lye 
concentration is adjusted further, and the amount of coats of a mineral matter can be controlled. 



[Translation done.] 
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[00 1 0] fflftJBfcfc, b. 7^5^, 

t,zj:^xm.m£iitz^~xj±wmcoMftm£m**i-. 

2 1l±A-;&ASfk 2 2 — 2 4(i3lfi0fi»l, 2 5 
Sftiin-^x^>f h^Fe-Cr-A 1 &&KeZTtt 

itmmzxyv-mzmmL^-xMztm, sm, 
m&Lxt^Ayy-mzitzmm&ttz&mz-t&ii 



3 

o kzx yu-y \zte&%ixiz*)Vto*WkthmMf?s 

-iz^-t&zmw^tf^-x^mz&mz^mit 

xvx^mw&xiftf&zmmitzimmmzmn 
ttctizx^), nmm^timmmm^mmz^ 
i y v y/^ 9100 g£Lt^-e§ § . ^ 

&. fmmm^mm<mmz^x , >j?%<ti>T 
just. K-vj y, y%)£ commit ?m\t 

[0013] 7mitm±7mitTJVt-^Ax\±?m{t 

^tcfc^Tii. ^-#Ate#yyygi&$T\ 200 

0CCT80X 1 6 Oram^R-C^^ 1 6 Oram, 6-6 OCC 
■CE@8 0mm ( 8 Ovm&t&t L< . l'J^W^ 
0, l¥^>-f^>)4 0 0m±c7)-fe;^^^^1-^ 

[0 0 15]^JRfcLTti. Dy^ (Rh) 

( P t ) ( P d ) *^lif^^<t 

t ia&*^rfs«ii:30fa* t<. (Pt > a 

(Pd) ^3ltf*lfc^<i:t)lStD 

[00 16] T/WJfclSti, Rfl^MJ^A (Na 2 
O) , (Li 2 0) , BKbfir'J^A (K 

20) mmftXi?*?!* (Rb 2 o) t-hm\fixrz^< 

[0017] 7)Vj] y&J@L aWAJB^fflfiffltt, ffl 



( 3 ) 1 1-1 5 6 2 0 9 

4 

frl0 0fifi%t:Mt5AS7c«8iJt-c, ^ft?*t7^ 

#'J&JRti2.5 -2 7ffifi%. W^-Smtui/^ U 
3^0.0 5-0. 3fCft%, 6M0.5-3lil A 
5:^2^0.5 — 1 5fifi%#M£U\ 
[00 18] fflftii*]^ A-^i,Ma-f^/ 

ztitzmxmzti&zttfMt u\ 

[0019] *^0^£fcivt, ^TWtiOtHfrfcr 
10 [0020] *^HjoJtt«Et±, w«s»wx v vv<mti 

[0021] *^^wi^y-y-C'M$n^^x 

M*aias3*iT, NOx#;ft6(Z)fifflfclSft*U 
fc*£JS#£#1"* Z\ t -Cifi^UiN O xstflKSfi* 

20 [002 2] U->#;£Xfc^3>NOx»fl:ttfi£tt s 

d&w&m . -^fi y - ^^#(ceai3&«^^ii 

t*5"9. NOxcoil7cS!irft&-Kffc^3Wv^iK-ffc* 

<DmtmtmTixzt:t&htitz%m\ ws@mt 
(ow&xmm^mftmkZitx, m/v-ytzmtz 
[0023] ;^it>, y->^^t:*rf 

if-) Wik. wm-yizwrxoiz-tt 

[ 0 0 2 4 J fl&fl>;fr£fcfc Ut . *^coJBdHEfcJt 
^T7Wt§ilfc^xr^+^NOx»SESr!llSL. ^ffi 

[002 5] *^<7)ftHSai, N O x^i*fltfga*>A£ 

SEN»&»S#fc LT P d ^tfftaflE^^SrfflV^; 
[0026] Stm^^^^^c^^^'X^^i 
50 U^JSSrttS-ra. *!«WC1i. 
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ftlW 1 1-1 5 6 2 0 9 



mm%h%wk^\my<r>mm$x m \ ^x . 4 
0 or-s 0 o^az^m^imth^tT^mm^tmco 

mt'W. 10 

[0027] *»Jc0J!4»ti, r 4 — tf/l/gfufiCOT -f 
fS»-f&. ^-*>xy</>ti s I«j»JeoS£l!«Jt 

$ h xh~>x\> mmm & < &iti- & 

[0 0 2 8] 2 0 0*CJilL 6 0 0°C 



[0029] 

[ mmmmm ) (mm > jymtcii P h iz x & 
mmass&tt&nm Ltz.mi iz^mmbm t p h 

[0030] mm^mmm^mm/ m&#nm+ 

tVWmxk OSiSfte**. S5tt*ft<ffc!fo£0. 1 4M 

PlffitftS. 04, l25fcli^Lfc$a<0pH8, PHI 

X"%%>> 
[003 1] 

[mil 
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* » «t 






* 




* 62 fc ft 




A 1 (0H) a , 0. 1 4M 


Mg(N0 8 ) 2 -6 H 2 0,0. 5M 


<%) 


3 0 


3 5 


4 0 


3 0 


3 5 


4 0 


3 5 


*& 

A 


ph a 


5 


7 


1 5 


1 3 


3 5 


15 0 


1 4 


2 8 


pH12 


6 


1 8 


5 5 


5 8 


4 0 0 


2 0 0 0 


12 6 0 


2 6 3 0 



m 



[0 0 3 2] rtKfcr^$-^AfifcttjK, PHCOITO $ 

*i*ft^HJ^A«£0.2M^pHti8.2M 
*»ftr/l/5-^AS0. 0 1M £7)» 

IKfcT^ $ - ? a Ire ^* v ^ a <ojaj# £ » L 

[0033] nvti vffimTm&mtt&m&zmm t 



(pH8) OlSJK^ffi<^-*ABM0&fiiLfc< 
7/!^'J$ ( P H12) TWttat»fi<r^5^ 

( p H 8 ) «ttJS3^3 5.eps . TfVUj 'JJ^ ( P H 1 2 ) 

to^*moocps t**), ^-^AsisiOi&jei 

j&m&4 o%T'iir;^ 'ji«r<50Wfl&&*2 o o ocps 

[0 034] T/^U^fM^ii^O. 1 -lOMt 
£;LJtfc'#OpH£S2l;:*1\ TkKft^hy^jftffi 

sMtLh-etipH^-^oiiiseBfi&iiife. ^i^ 
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[003 5] 



# » « 
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0.1 


0.5 
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1 0 


pH 


8.7 


1 3. 1 


13.6 


13.8 


>14 


>14 



[0036] (Uttm > IMCO^--?-* b£600°C 
?2B^&j£?|L ^^AH«3 0«U 

SOjumlitTtC^^id^-SV^T^t^-V^f h' 
tt*l 3 1 1. 5gfc*G#l OOOnl, 3L+)V7lVn- 
/HOOOnl, *Kfc7^5-*A21.8g£2l$igiK 

^/M^-y'i?^^ 20 
^^7K^^h 1 J^A^5M^M^?fL^. x 

0.3g TAS. 

[00 37] ;\" #A£7/l/# VmzmtZ tlzZ-o 

x. iIiX7'J l msaN-Sfe'ttTA-^i, i y 30 

•y WI^ 910 0 gJ3Lb£rft«-£$ 

[0038] 4^ttMfcd3(t$^-^ A(i 1 -f yf-W 
3 9 4 0 0»>t/l^fSJ£#U XbP-h&Jg?)Jl£ 
fiO. 2mm, . lnmH^H^TAS, £3I± 

160MfC£>£ e 

[0 0 3 9] (£W(I2) tt»1.7 Uyb^3--; 

Mtit uta. mmm 1 * m^&era:* 5 y 1 0 

1 y v h/I^ 1 6 0gT*ofc. *£J£M(3:BUTi 40 
My^W^4 0 0-b;V^£WU l-fe^SSS 
"5 0.4g"Ca*. 

[0040] 7/1^ y jtaaacosaK^i -& fc t J: 0 

z-h&Zm&X'Ztz. 

[004 1] (HjSliS0ll3)||MiWllfcTOfc:M-*AS: 

7;i^ y iflfora LfcfiL 7/P 5 *f&*fc 18?/* 

NR^-^A (4 0 0*z)V/\v\ci ) ten— r-f 

y 7 wwcOift 1 6 0 g^r^5^i&3— r-r y/t^so 



n^hA-^Atc, fiiRNa$giK£-£iIU 200«C? 

^7 y 5 y p t tllRh -ir 

ifL 2 0 Q'CV&mtk, 4 5 0 S CT' 1 B#P B 1$jft£ t 
fc. ftftt. «Mg?g$8t££jSU 2 0 0"CT<e** 
fit 4 5 0X;?18fflffij££U:ft. 7 0 0*C?5h£ 

Nal.2Mfl%£*IftU *<9fcT&&1.6tt%i: 
RhO. 1 52i%£HftLfc. 
[0042] 09tt#^0J<3tt£*ffiffl U*4tlt 

^^iii^y y yxy^>^$fc&i^T*£>iu 
[0043] is^sfl-etfy y vtsi-^s tot^a 

£tfc#ta*xfi, ft&Ei 9. *»Bfl^*'xM^li« 

2 0£igTi/XTA^h^mti£*i&, r?yhn-;kJ. 
it U M 4) , jOffiWitt® ( y 7f) at^SSUfflH 

[0044] zzx\ *.yi/y7 £ ) om&%ti?>mJ3x 

Wz\t, HC, CO, NOxmn^m&M^ZtlX^ 

[004 5] 9 nwtimfemzm 

m9{z^mm^^^cmmm^m^zm. 
m9<,z£mM>'^j*£%fei,xftmz j £hc:ttfx 

7x^-7-, 2«^P, 5jW9*K 9«m?y 

lo^m^yr. n^m/y^\ i2^m 

[0046] W^xy^y (1.6 y 7 M 
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KT^IfU CO, HC£tfNOx<0iMW£M5£L 

^mmmcommcowm^mmuco 1 o o%, h 

C96%OTOx92%t^^o 
[0047] 



1 0 



[06] r;^tMx^y-;p««^W 
[07] T^ay^ftpHfcT/l^ttMfc^raffi 

£^r&0, 

[08] r;^y«i^^hT;ustf«Mh^M 
£^hhfcl0. 

[09] M^^coeiim^yyyxy^y^ifct 
0 a 

10 [#^oira] 

S-ffifttf, i3-jSPf«t#, 15- 

n>hn-;l^L-'y K 19-«f, 2 0 • 
fcftHSL 2 1-^Ai* 4 2 2, 2 3, 2 4' 
t£8Jf. 2 5-SL. 
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